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age. 6 The continuity of care and the close physician-patient relationship in primary care offer an opportunity for the physician to assess risk factors and to intervene in order to modify behaviors that increase perinatal mortality and morbidity. All women of reproductive age presenting for continuing care in primary care settings are candidates for preconception care.
Data from the National Ambulatory Medical Care Survey show that 417,496,000 office visits for medical care services were made by women in 1989, and that 173,175,000 of these were made by women aged 15-44. 7 Primary care physicians such as family practitioners and internists, along with obstetrician-gynecologists and women's health centers, are the usual health care providers for women of reproductive age, but little evidence exists that they routinely take advantage of the opportunity to provide preconception care. Obstetricians' lack of training in preconception care has previously been noted. 8 However, a MEDLINE computer search of the primary care literature from 1966 to the present failed to reveal any specific descriptions of preconception care or care of the newly diagnosed pregnant woman in primary care training.
Residency programs in the primary care specialties should be expected to include and to emphasize preconception care in the training of house staff. This expectation should be greater in hospitals that serve large numbers of poor and minority women, since the women most likely to benefit from preconception care, such 
Are Primary Care Residents Adequately Prepared To Care for Women of Reproductive Age?
By Terrence Conway, Tzyy-Chyn Hu, Ellen Mason and Christine Mueller P reconception care is defined as "health care before conception which may optimize the outcome of a given pregnancy." 1 Expert medical opinion agrees that achieving good health before conception helps women to have healthier pregnancies with fewer complications. Appropriate counseling and medical management prior to conception have been shown to decrease congenital anomalies, neonatal complications, spontaneous abortions and cesarean section rates. 2 With regard to infant mortality, the United States currently ranks 24th in the world, with a rate higher than those of many other developed countries.
3 This situation and the disparity between black and white infant mortality rates (17.7 deaths per 1,000 live births and 8.2 deaths per 1,000 live births, respectively) remain among the nation's most urgent public health problems. 4 One of the national health objectives for the year 2000 is to reduce the infant mortality rate for the total population to less than seven infant deaths per 1,000 live births-and, for the black population, to less than 11 per 1,000. 5 Preconception care is a recommended part of primary care as a routine preventive intervention for women of reproductive as black women, 9 are often those least likely to have access to it.
Cook County Hospital is one of the largest inner-city public hospitals in the nation. The infant mortality rates of the communities in which its patients live rank among the worst in the nation. 10 Residents at Cook County Hospital are trained in the primary care of adults as part of two major programs-one in family practice and one in internal medicine. Family practice residents receive most of their obstetric training in obstetric and gynecologic clinical situations, where opportunities for preconception care or new diagnoses of pregnancy are infrequent. The training of internal medicine residents involves minimal contact with pregnant patients and is limited primarily to medical consultations. Neither program has developed curriculum topics or clinical experiences that specifically address preconception care within a primary care context.
The purpose of this study was to assess and compare the attitudes, knowledge and management skills of internal medicine and family practice residents in caring for women of reproductive age. We sought to accomplish this by evaluating the abilities of the resident trainees to reduce possible risks of adverse pregnancy outcomes for such women. We hypothesized that family practice residents would perform better than internal medicine residents with regard to preconception care because the former receive more obstetric training, and that as training progressed, senior residents would perform better than junior residents.
Our study emphasizes behavior modification and health promotion through education, and it focuses particularly on hypertension and diabetic care for women of reproductive age. Social and environmental factors also greatly affect pregnancy outcomes, but because of the difficulty of measuring them they are not included here. This study is intended as a preliminary examination of the field and as a reference to help revise residency training curricula in our hospital. The content of the three scales was evaluated by a panel of nine attending physicians-three internists, three family practitioners and three obstetricians-on the hospital staff, who reviewed and made recommendations on the questionnaires. Content validity was evaluated based on Nunnally's psychometric theory, and was quantified after a revision that incorporated the attending physicians' recommendations. 15 The content validity index on the revised instruments was calculated to be 1.00 for the knowledge scale, 0.97 for the management scale and 0.89 for the attitude scale. Because of the small sample size, we were not able to assess the construct validity, and criteria validity also was not assessed. No similar instrument had been developed before this study.
Methods

Sample and Design
A management decision score was constructed based on residents' open-ended responses to questions concerning the management of three hypothetical patients, and was scored against a list of specific items developed from published recommendations (see Table 1 ). 16 The case examples consisted of a nonimmunized teenage girl who has a new boyfriend but is not currently sexually active (Case 1), a diabetic woman on oral hypoglycemic agents who is contemplating pregnancy (Case 2) and a chronic hypertensive woman who smokes, is on medication and has received a positive pregnancy test (Case 3). These cases were pital were asked in October 1991 to answer a specially designed, anonymous, self-administered questionnaire. Attached to the questionnaire was a description of the study explaining its purpose, assuring the confidentiality of responses and stating that participation was voluntary. To enhance the data collection and avoid bias in the results, questionnaires were delivered to residents at their work sites (clinics, wards and conference rooms, among others), where completion was monitored. Over a two-week period, 115 out of 140 (82%) residents in internal medicine and 28 out of 42 (67%) family practice residents completed the questionnaire. Demographic characteristics of nonrespondents were not collected.
Instruments and Measurements
The questionnaire was developed from current literature, 11 including recommendations for preconception care from the Guide to Clinical Preventive Services of the U. S. Preventive Services Task Force, 12 from the American College of Obstetricians and Gynecologists 13 and from the U. S. Public Health Service Expert Panel on the Content of Prenatal Care.
14 It was separated into three scaled components that assessed residents' management decisions and their knowledge of and attitudes toward preconception care. Questions focused on the primary care of women of reproductive age prior to conception, but they also included as a subtheme the care of women chosen as typical of patients likely to be encountered by residents during their training and also representative of patients who might be seen in the normal office practice of a primary care physician.
The knowledge score consisted of a total of 46 items in a true-false format (see Table  2 , page 68). The questions were predominantly focused on clinical knowledge of what might affect the pregnancy outcome of female patients with diabetes or hypertension. Since some items called for negative points to be scored if the respondent answered incorrectly, total knowledge scores could be positive or negative.
The attitude statements were ranked on a four-point Likert scale (ranging from 1=strongly disagree to 4=strongly agree) that measured the residents' perceptions of the importance of preconception care and its role in improving pregnancy outcomes (Table 2) . Through these statements, we also sought to assess the residents' comfort in providing care to women of reproductive age and their confidence in their own knowledge and management ability to adequately provide preconception care. Higher scores reflect a more positive attitude.
Data Analysis
Kruskal-Wallis one-way analysis of variance was used for comparison of three or more groups. The Wilcoxon Rank Sum Test was performed for two-group comparison. A descriptive summary analysis was also performed. Statistical analysis was based on a nonparametric method, because of the relatively small sample size of family practice residents. Table 3 (page 69) lists the social and demographic characteristics of the study subjects. Of the 115 internal medicine residents, 75% were male, and the same proportion had graduated from medical school more than five years previously. Thirty-one percent were in postgraduate year one, 45% were in postgraduate year two and 24% were in postgraduate year three. In contrast to internal medicine residents, family practice residents were more likely to be female (58%) and were more likely to have graduated from medical school fewer than five years before (64%). The median age for both groups was 30; internal medicine residents ranged in age from 23 to 47, and family practice residents ranged from 26 to 48.
Results
Social and Demographic Characteristics
Score Comparisons
In general, both groups had low scores on questions of knowledge. Internal medi- STD/safe-sex counseling She has never been sexually active but has a new boyfriend. You are assigned to be her primary physician. Would you perform any diagnostic/laboratory tests, perform any counselling, or provide immunizations if she was one of your regular patients in the last year? If so, please list.
Case 2
The patient is a 30-year-old obese female diabetic who has been Inform her that her risk of congentreated with glipizide 10 mg by mouth every morning for two years.
ital anomalies is increased She states that she is considering pregnancy. She asks you to tell her Discontinue oral hypoglycemics the risks of pregnancy and what will help assure the best pregnancy Increase glucose control (more outcome for her. What would you tell her?
visits, chemstrip, hospitalization if needed) Examine eyes
Case 3
The patient is a 33-year-old African American female whose medical Check blood pressure history is notable for hypertension of two years' duration, treated with
Measure
Refer to prenatal clinic Describe the most important things you would do after you have completed taking her history.
selected questions concerning elements of preconception care and the care of the woman immediately after diagnosis of pregnancy. Overall, both groups showed a relatively low proportion of correct responses to management questions regarding risk reduction, health promotion and medication use during the preconception period or early in pregnancy.
For the nonimmunized young woman with a new boyfriend (Case 1), members of each group recommended rubella immunization and family planning only about half of the time. Fewer than one-third of residents from either group would specifically have included a discussion of congenital anomalies when counseling a diabetic woman who was seeking advice about the risks of a contemplated pregnancy. Furthermore, only about half of all residents mentioned the need to discontinue oral hypoglycemic agents during pregnancy. Similarly, only 36% of internal medicine residents reviewed and considered changing medications for the hypertensive woman who had been diagnosed as pregnant, compared with 64% of family practice residents. In both groups, residents were likely to advise a pregnant patient to quit smoking. Table 5 stratifies the management, attitude and knowledge scores by the residents' number of postgraduate years. No significant differences were found for management scores between family practice and internal medicine residents at any postgraduate level. However, attitude scores were significantly higher for family practice residents than for internal medicine residents in postgraduate years one Score analysis stratified by whether a resident had been rotated through the high-risk prenatal clinic reveals that all scores were higher among the internal medicine and family practice residents who had such training than among those who did not, except for attitude scores among family practice residents (Table 5) . No statistically significant differences were found between the scores of internal medicine and family practice residents who had rotated through the high-risk clinic. Table 6 (page 70) shows no clear trend of improvement for residents as they advanced from postgraduate year one to postgraduate year three. The statistically significant differences among internal medicine residents for the knowledge 68 Family Planning Perspectives Congenital anomalies in offspring born to diabetic women… affect more than 25% born to diabetics. are the primary cause of perinatal mortality in this group. commonly affect the gastrointestinal system. may be screened for with maternal hexosaminidase B. include an increased incidence of trisomy 25.
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Intensive home glucose-monitoring… should be initiated prior to conception in diabetic women. is advisable in a known diabetic but usually not necessary in women with gestational diabetes. is less important in the third trimester of pregnancy than earlier. may be avoided in pregnancy if frequent urine glucose determinations are made. is only used if patients are on insulin therapy.
Rubella infection in a nonimmune pregnant woman… can cause microcephaly. is a common cause of deafness in infants exposed in utero. should be prevented by administration of the measles-mumps-rubella vaccine. is associated with patent ductus arteriosis in exposed infants. only causes fetal problems, as the exposure occurs in the first trimester.
Attitude scale
Improving pregnancy outcomes is an important part of internal medicine practice. I feel I have sufficient knowledge to minimize poor pregnancy outcomes in patients I treat.
Internists' actions do NOT have an important effect on the health of newborn babies. I especially like treating female patients ages 18-45. I feel comfortable suggesting birth control to patients. I feel comfortable counseling patients that delaying or avoiding pregnancy is the right clinical decision for them. When I am in practice following my training, I believe that I will be in a position to help prevent poor pregnancy outcomes. I feel that I adequately understand the effects of medications and treatments on a pregnant female.
cine residents' median knowledge score was 5.0 (out of a possible 18.0), while the family practice residents' median knowledge score was 8.5. Management scores for both groups were also low; out of a possible score of 14.0, median scores were 6.0 for internal medicine residents and 7.0 for family practice residents. In contrast, attitude scores were high for both groups; against a perfect score of 28.0, medians were 22.0 for internal medicine residents and 25.0 for family practice residents. Table 4 shows the responses of internal medicine and family practice residents to Recent epidemiologic studies show strong evidence that certain primary care interventions-most notably folic acid supplementation-undertaken prior to conception and continued into early pregnancy have a profound effect on the outcomes of pregnancy. 19 These benefits to perinatal mortality and morbidity are not likely to be fully realized unless primary care physicians include preconception care as a routine intervention for all women of reproductive age in their practices.
Prepregnancy counseling shows promising results in improving pregnancy outcomes among women with chronic diseases. 20 Intensive prepregnancy management of diabetes, for example, has been shown to improve outcomes in mothers and infants, and is clearly costeffective. 21 However, the knowledge and management choices in the preconception care of diabetics or hypertensive women by residents of both primary training programs that we surveyed were inadequate.
Pregnancies are often diagnosed by primary care physicians and afford an opportunity to counsel and advise a woman to modify risk behaviors that increase adverse pregnancy outcomes. In addition, medications and treatments may be changed, if necessary, to those safe for use in pregnancy. However, we have found that residents are not well-prepared to take advantage of this clinical opportunity; their management of medications that are unsafe in pregnancy was inadequate. Additionally, although the majority of residents said they would advise a smoker whom they diagnosed as pregnant to stop smoking, the case presented to them identified the woman as a smoker and specifically asked what counseling they might provide. In practice, a substantial number of residents might not have asked the smoking status of a woman with symptoms that lead to a diagnosis of pregnancy.
At the inception of this project, we hypothesized that family practice residents would perform significantly better than internal medicine residents, since at Cook County Hospital family score (p=.0045) and the management score (p=.0073) were caused by the extremely low scores among those in postgraduate year two. Attitude scores for residents in internal medicine did not differ significantly in postgraduate years one, two or three. Scores for family practice residents showed a trend of apparent improvement as they progressed from postgraduate year one to postgraduate year two and to postgraduate year three, but these differences did not achieve statistical significance.
Conclusions
Our results suggest that primary care residents may be inadequately prepared by their training to take care of women of reproductive age. The internal medicine and family practice residents in our 1991 survey at Cook County Hospital often neglected to mention family planning, safer sex or sexually transmitted diseases in the information they would include when counseling such women. In addition, rubella immunization was not regularly addressed.
Preventing infant mortality and low birth weight, as well as congenital anomalies, is clearly of great benefit to individual patients and to society as a whole. 17 Several chronic medical conditions and personal risk behaviors that adversely affect pregnancy outcomes can be identified and modified prior to conception, and primary care providers are in the best position to do this. 18 Preconception care and early pregnancy care are excellent opportunities to modify the medical, social and behavioral risks on pregnancy outcomes and should be an integral part of primary care practice.
practice residents receive standard obstetrics training. This hypothesis proved incorrect. For all three postgraduate years, family practice residents scored better than internal medicine residents only in their attitude toward preconception care, and no difference was found in the management score between these two groups of residents. Knowledge differed significantly between residents of the two training programs only at postgraduate year two.
Also, a clear improvement in scores was expected as residents' postgraduate levels progressed from year one to year three. The scores of neither group of residents showed more, because of the relatively small sample sizes, the statistical power to detect the significance of the results found is limited (β: 0.37-0.80). Infant mortality and poor pregnancy outcomes are among the leading health problems facing the United States today. The preconception and early pregnancy care skills of all relevant providers, including internists and family practitioners, should be adequate to prevent adverse pregnancy outcomes. Our research describes an attempt to evaluate whether primary care residency programs are succeeding in helping providers develop such skills. The results call for a revision of curricula and residency experiences in our hospital if residents are to be provided with the skills and knowledge necessary to meet existing recommendations.
We suspect that similar deficiencies could be discovered in other residency programs, since these topics are not widely discussed in the internal medicine and family practice literature. This topic is of great importance to primary care practitioners, their patients, and to society as a whole. Further research into the teaching of and delivery of preconception care is warranted.
significant improvement with increasing number of postgraduate years, however, and year-two internal medicine residents actually scored lower on knowledge and management than either year-one or year-three residents. In spite of scores that apparently reflected inadequate knowledge and management ability, both family practice and internal medicine residents perceived that this was an important and meaningful topic.
There are four components necessary for the successful practice of preventive health care, including preconception care-attitudes, organization, appropriate knowledge and management skills. 22 The residents in this study seem to have had the necessary attitudes, but their residency training does not appear to have adequately provided the other three components. It is encouraging that a subgroup of residents (eight in internal medicine and 14 in family practice) who had rotated through the high-risk prenatal clinic scored higher; this group was relatively small and heterogeneous, however, and included both residents who had rotated through the high-risk clinic for at least a full month and those who may have had only passing contact there. Further prospective study of this experience might clarify the effect of such rotation.
This article represents an initial attempt to assess primary care residents' knowledge, attitudes and management decisions in caring for women of reproductive age in a large urban hospital. It is an exploratory study that needs independent replications from other institutions to validate the findings. The research also has certain limitations. The questionnaire was constructed solely for the purpose of this research; revision of this questionnaire may be warranted if it is to be used in other institutions. Also, the study was performed in two residency programs at the same hospital, and results may not be generalizable to other settings. Further- 
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